The common pathway for alpha- and gamma-thrombin-induced platelet activation is independent of GPIb: a study of Bernard-Soulier platelets.
The responses to alpha- and gamma-thrombin were studied in normal and Bernard-Soulier platelets labelled with [32P]phosphate, to investigate the relationship between thrombin binding to the platelet membrane glycoprotein Ib (GPIb) and thrombin-induced platelet activation. For this purpose we conducted parallel studies of the kinetics of platelet aggregation, granule secretion, hydrolysis of polyphosphoinositides, formation of phosphatidic acid, phosphorylation of the myosin light chain (p20) and of the 43 kDa protein (p43), and thromboxane B2 formation. Like alpha-thrombin, gamma-thrombin activated control platelets via all the above metabolic responses, but only after a prolonged lag. In Bernard-Soulier platelets, alpha-thrombin induced polyphosphoinositide hydrolysis and phosphatidic acid formation, p20 and p43 phosphorylation, thromboxane B2 formation, secretion and to a lesser extent aggregation, but only after a prolonged lag. The metabolic responses of Bernard-Soulier platelets to gamma-thrombin were very similar to those of control platelets. We have previously showed that GPIb which is not present in Bernard-Soulier platelets binds alpha- but not gamma-thrombin. The present results indicate that thrombin binding to GPIb is not directly coupled either with the activation of phospholipase C specific to polyphosphoinositides, or with the activation of protein kinase C and phospholipase A2. However, thrombin binding to GPIb appears to promote an early mechanism which accelerates all the platelet responses.